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© Vibrating pile driver. 

© A vibrating pile driver comprises a coupling arm 
unit 12 attachable to the operational arm of a con- 
struction machine such as a hydraulic shovel to 
which is coupled a hanger unit 14 rotatable relative 
to the coupling arm unit 12 about a horizontal and a 
vertical axis. 

A main body 20, with a vibrator and a chuck for 
holding a pile to be vibrated is coupled with the 
hanger unit 14 and is rotatable about a horizontal 
axis relative thereto. 

A first rotation driving mechanism is provided 
between the coupling arm unit and the hanger unit to 
relatively rotate them about the vertical axis and/or a 
second rotation driving mechanism is provided be- 
tween the hanger unit and the main body to rela- 
tively rotate them about the horizontal axis. 

The positional changes of the hanger unit 14 and 
the main body 20 may be automatically performed 
by a remote control rapidly and easily, and further, 
with safety to improve the mobility and operativity of 
the piling, and the pile installation and removal. 
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The present invention relates to a vibrating pile 
driver of a construction machine comprising a cou- 
pling arm unit attached to the operational arm of 
the construction machine (e.g., hydraulic shovel , 
etc), a rotary hanger unit attached to the coupling 
arm, and a vibration generating apparatus consist- 
ing of a main body and a chuck which is attached 
to the rotary hanger unit. 

Generally, , a vibrating pile driver actuates its 
vibrator to vibrate a chuck in the direction (usually, 
vertical direction) of piling while the pile is being 
held by the chuck to perform its operation in such 
a manner that the pile is sunk (driven) into the 
ground with the weight of the pile driver and the 
pile itself while frictional resistance between the 
pile and the ground is kept small. Also, as it is 
possible to keep the frictional resistance between 
the pile and the ground small by vibration, such 
operation is utilized for drawing from the ground 
the pile which has been driven thereinto. 

The type of a vibrating pile driver of this kind is 
generally such that the driver is suspended from a 
crane or the like. However, in order to improve the 
mobility and the handling operativity, the applicant 
hereof has developed a vibrating pile driver 50, as 
shown in Fig. 4 and Fig. 5, which comprises a 
coupling arm unit 12 attachable to the operational 
arm 5 of a construction machine such as a hydrau- 
lic shovel, etc., which is structured to allow its 
position to be shifted; a hanger unit 14 connected 
to this coupling arm unit 12, which is relatively 
rotatable in the vertical plane and the horizontal 
plane; a main body 20 having a vibrator 1 5 for 
generating the exciting power and a chuck 16 for 
holding a pile while being vibrated by the vibrator 
15, which is connected to the hanger unit 14 and is 
relatively rotatable in the vertical plane. 

In a vibrating pile driver as shown in Figures 4 
and 5 the coupling arm unit 12, hanger unit 14, and 
main body 20 can interrelatedly change the posi- 
tions thereof to adjust arbitrarily the direction of a 
pile or the direction of the piling operation, and at 
the same time, to perform the piling operation 
rapidly without a problem in a narrow place such 
as a farm road or an alleyway or in a place where 
buildings are in the immediate vicinity. Moreover, 
at the time of installing, removing, or replacing the 
pile, it is possible to install the pile sideways (in the 
horizontal direction) or to remove the pile from the 
chuck 16 after having rotated the main body 20 in 
the vertical plane to position the main body 20 
horizontally against the hanger unit 14. Hence, 
these operations can be performed with ease and 
safety. 

However, in the above-mentioned vibrating pile 
driver 50, the rotation of the hanger unit 14 against 
the coupling arm unit 12 in the horizontal plane and 
the vertical plane are respectively performed by an 



operator manually. Therefore, there are still prob- 
lems encountered that these operations are not 
only troublesome and complicated, but present 
some aspects which require further consideration in 
5 respect of the safety. 

According to the present invention there is 
provided a vibrating pile driver comprising: 

a coupling arm unit attachable to the oper- 
ational arm of a construction machine such as a 
10 hydraulic shovel; 

a hanger unit coupled with said coupling arm 
unit and rotatable relative to said coupling arm unit 
in a vertical plane and also about a vertical axis; 
a main body, having a vibrator and a chuck to 
75 be vibrated by said vibrator and for holding a pile, 
coupled with said hanger unit and rotatable about a 
horizontal axis relative to said hanger unit; and 

a first rotation driving mechanism between the 
coupling arm unit and the hanger unit to relatively 
20 rotate them about the vertical axis and/or a second 
rotation driving mechanism between the hanger 
unit and the main body to relatively rotate them 
about the horizontal axis. 

in the vibrating pile driver of the present inven- 
25 tion the hanger unit may be rotated relative to the 
coupling arm unit automatically by the first rotation 
driving mechanism. Also, the main body may be 
rotated relative to the hanger unit automatically by 
the second rotation driving mechanism. Hence, the 
30 positional changes of the hanger unit and main 
body can be performed automatically by the re- 
mote control rapidly and easily, and further, with 
safety, so that the mobility and operativity of the 
pile driving, the pile installation and removal, etc. 
35 can be improved. 

The present invention will be more clearly un- 
derstood from the following description, given by 
way of example only, with regard to the accom- 
panying drawings in which: 
40 Fig. 1 is a front view showing an embodiment of 
a vibration generating apparatus according to 
the present invention. 

Fig. 2 is a plan view showing the embodiment 
shown in Fig. 1. 
45 Fig. 3 is a side view showing the embodiment 

shown in Fig. 1. 

Fig. 4 is a view showing a conventional vibrating 
pile driver. 

Fig. 5 is a view illustrating the operation of the 
so positional changes of the conventional example 
shown in Fig. 4. 

Description of the reference marks 

55 - 10. vibrating pile driver 

12. coupling arm unit 

14. hanger unit 

15. vibration generating apparatus 
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16. chuck 
20. main body 

25. the first rotation driving mechanism 

26. hydraulic motor 

30. the second rotation driving mechanism 5 
32. hydraulic cylinder 

Fig. 1 is a front view showing an embodiment 
of a vibration generating apparatus according to the 
present invention. Fig. 2 and Fig. 3 are a plan view 
and a side view showing the apparatus respec- w 
tively. In these figures, the units corresponding to 
those of the conventional vibrating pile driver 50 
shown in the aforesaid Fig. 4 and Fig. 5 are re- 
ferenced by the same marks, and any duplicating 
descriptions thereof are omitted. 75 

A vibrating pile driver 10 of the present em- 
bodiment is provided with a coupling arm unit 12 
attachable to the operational arm 5 of a construc- 
tion machine such as hydraulic shovel, etc., which 
is structured to allow its position to be shifted as in 20 
the conventional driver described earlier, and one 
end of a suspension shaft 22 is fitted in a support- 
ing shaft 21 mounted at the leading end of this 
coupling arm 12 so that the suspension shaft can 
be rotated in the horizontal plane. To the other end 25 
of the suspension shaft unit 22, a hanger unit 14 is 
supported through a bearing unit 23 so that the 
hanger unit can be rotated in the horizontal plane. 

Then, a first rotation driving mechanism 25 is 
inclusively mounted between the suspension shaft 30 
unit 22 and the hanger unit 14 to couple them. The 
first rotation driving mechanism 25 includes a hy- 
draulic motor 26 fixed to the suspension shaft unit 
22, a driving gear 27 fixed to the rotational shaft 
thereof, a driven gear 29, which is fixed to the 35 
bearing unit 23 integrated with the hanger unit 14, 
to engage with the driving gear 27. 

Also, in the hanger unit 14, a main body 20 is 
supported through a pair of rotational shafts 31 so 
as to be relatively rotated in the vertical plane. The 40 
main body 20 comprises a vibrator 15 which gen- 
erates the exciting power by the supply and ex- 
haust of the activated hydraulic pressure from the 
hydraulic pressuring unit externally arranged (not 
shown), and a chuck 16 installed at the lower end 45 
of this vibrator 15, which causes a pile S to be 
vibrated vertically in a state where the pile is being 
held by the chuck. The main body 20 as a whole is 
structured to rotate integrally with the rotational 
shaft 31 . 50 

Subsequently, a pair of second rotation driving 
mechanism 30 are inclusively arranged between 
the hanger unit 14 and the main body 20 to couple 
them. Each of the second rotation driving 
mechanisims 30 is structured to include a hydraulic 55 
cylinder 32, the trailing end of which is rotatably 
fixed to the hanger unit 14, and a rocking arm 35, 
the one end of which is rotatably connected to the 



leading end of the piston rod 34 of the hydraulic 
cylinder 32 while the other end thereof is fittedly 
fixed to the rotational shaft 31 connecting the hang- 
er unit 14 and the main body 20 

The hydraulic motor 26 of the above-men- 
tioned first rotation driving mechanism 25 and the 
hydraulic cylinder 32 of the second rotation driving 
mechanism 30 are respectively operated, for exam- 
ple, by the activated hydraulic pressure from the 
hydraulic pressuring unit common to the vibrator 
15, for example. The operational control is there- 
fore performed, for example, by a remote control 
through an operation board provided in the driver's 
seat, etc., of the hydraulic shovel. With the hydrau- 
lic motor 26 being in motion, the hanger unit 14 is 
rotated in the horizontal plane integrally with the 
driven gear 29 as indicated by arrow a in Fig. 2. 
Then, the positions of the hanger unit 14 and the 
main body 20 are shifted against the coupling arm 
unit 12. On the other hand, when the hydraulic 
cylinder 32 is actuated, the rocking arm 35 is 
rotated integrally with the rotational shaft 31 as 
indicated by arrow b in Fig. 3. Thus, the position of 
the main body 20 is shifted in the vertical plane. 

In this way, the positional changes of the hang- 
er unit 14 and the main body 20 are automatically 
performed by the remote control rapidly and easily, 
and further, with safety, thus making it possible to 
improve the mobility and operativity of the piling, 
and the pile installation and removal, etc. 

In this respect, the structures, etc. of the first 
rotation driving mechanism 25 and the second rota- 
tion driving mechanism 30 are not limited to those 
set forth above, and as a matter of course, the 
hydraulic motor 26 can be replaced by an electric 
motor while a pneumatic cylinder can be employed 
in place of the hydraulic cylinder 32. 

Claims 

1. A vibrating pile driver comprising: 

a coupling arm unit attachable to the oper- 
ational arm of a construction machine such as 
a hydraulic shovel; 

a hanger unit coupled with said coupling 
arm unit and rotatable relative to said coupling 
arm unit in a vertical plane and also about a 
vertical axis; 

a main body, having a vibrator and a 
chuck to be vibrated by said vibrator and for 
holding a pile, coupled with said hanger unit 
and rotatable about a horizontal axis relative to 
said hanger unit; and 

at least one rotation driving mechanism 
selected from: 

a first rotation driving mechanism provided 
between said coupling arm unit and said hang- 
er unit for relatively rotating them about the 
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horizontal axis; and 

a second rotation driving mechanism pro- 
vided between said hanger unit and said main 
body for relatively rotating them about the hori- 
zontal axis. 5 

2. A vibrating pile driver of claim 1 comprising 
both a first and second rotation driving mecha- 
nism. 

3. A vibrating pile driver according to claim 1 or 2 
with remote control means for operating the 
first rotation driving mechanism and/or the sec- 
ond rotation driving mechanism. 

75 

4. A vibrating pile driver of any preceding claim 
in which the first rotation driving mechanism 
comprises:- 

a motor; 

a driving gear; and 20 
a driven gear. 

5. A vibrating pile driver of any preceding claim 
in which the second rotation driving mecha- 
nism comprises a piston and a rocking arm. 25 
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